Cultural influence has recently received significant attention from academics due to its vital role in the success or failure of a project. In the construction industry, several empirical investigations have examined the influence of culture on project management. The aim of this study is to determine the impact of project organizational culture on the performance of construction projects. A total of 199 completed construction projects in Vietnam with specific data gathering through questionnaires were analyzed. The findings reveal that contractor commitment to contract agreements is the most significant cultural factor affecting project performance. Goal alignment and reliance, contractor commitment, and worker orientation (i.e., commitment to workers) contribute to improved overall performance and participant satisfaction. Contractor commitment and cooperative orientation enhance labor productivity, whereas goal alignment and trust and contractor commitment ensure learning performance (i.e., learning from experience). The findings of this study may assist construction professionals in implementing practices that can contribute to the sustainability and success of construction projects.
Introduction
Construction project performance has been reported by literature with the following critical problems being found: poor quality, over budget, missing timeliness, unsafe construction and client dissatisfaction [1] [2] [3] [4] . The factors that potentially influence the success or failure of construction projects must be identified to improve project performance.
A number of studies conducted to identify Critical Success Factors (CSFs) of construction projects have been conducted over the years [5] [6] [7] [8] . Sanvido et al. [9] define the variables that determine project success. These factors are described in the literature as critical success or failure factors [6] . In the above-referenced literature, CSFs relevant to construction project management can be classified into five core clusters: (1) project management mechanisms [7, [10] [11] [12] [13] ; (2) project-related factors [8, [10] [11] [12] [14] [15] [16] , which focus on the project type, the nature and complexity of the project and the size of the project; (3) the external environment [7, [11] [12] [13] [14] , which includes factors such as economic, social, and political issues and advances in physical tools and technology; (4) procurement approaches [7, [15] [16] [17] [18] ; and (5) project culture [7, 11, [19] [20] [21] [22] [23] [24] [25] . To ensure that organizational goals are reached, management should pay constant and careful attention to CSF areas [6] , which implies that, to improve construction project performance, it is essential to understand each of these factors and to investigate how they mutually interact and influence performance outcomes. Many studies related to each of these factors have been conducted in this field, and they have yielded valuable insights. Among these studies, notable examples include Proverbs et al. [26] , Moselhi et al. [27] , Cserháti and Szabó [12] , and Mir and Pinnington [28] .
Culture is viewed as an essential determinant of management practice; thus, culture has recently been examined in the literature as a CSF of construction project [29] [30] [31] . In addition, construction project organization is operated by multiple individuals with diversity of backgrounds, causing different human behavior and different expectations for a project. Hence, those involved individuals who come with complicated behaviors and/or attitudes significantly influence the success of project. It is also believed that cultural differences can generate conflicts relating to individual communication, which decline capacity of construction organizations to achieve project objectives [32, 33] . It could therefore be argued that culture plays a vital role in the success or failure of project management. Thus, in practice of project management, culture should be treated as a significant aspect in controlling conflicts, improving quality outcomes, and encouraging innovation. Although organizational culture is recognized as influencing performance, it is the least-studied area in the construction management literature. Thus, studies that have been expected to enhance project performance have focused less on project organizational culture than on procurement approaches or project characteristics. Among the few studies that attempt to investigate the impact of project culture, Kumaraswamy et al. [34] suggest a framework to explain and analyze the cultural foundations of construction projects. In this framework, a typical project culture is derived from four overlapping groups of sub-cultures: organizational sub-cultures, operational sub-cultures, professional sub-cultures, and individualistic sub-cultures. Thomas et al. [35] employ the standard competing values framework model and the instrument developed by Cameron and Quinn [36] to assess the project culture of thirteen Australian construction projects. The results indicate that clan-type cultures (i.e., family-like cultures with a focus on mentoring, nurturing, and "doing things together") are positively correlated with quality outcomes, whereas market cultures (i.e., results-oriented cultures with a focus on competition, achievement, and "getting the job done"), which are more common in construction projects, are found to be negatively correlated with quality outcomes. The authors thus suggest that construction project culture be shifted from the currently prevalent market culture to a clan culture [35] . The authors also argue that a project culture should be designed to align the goals and objectives of the organization with those of the individual participants. This design helps reduce conflicts, enhance communication and coordination, and increase the ease with which project objectives are achieved. Zuo et al. [37] adapt existing organizational dimensions to propose five dimensions for a project culture model: integrative, cooperative, goal-oriented, flexible, and people-oriented. Their model focuses on relationships in contract procurement in the Chinese construction industry, and the findings indicate that there are medium-to-large positive correlations between all five dimensions of project culture and all indicators of project performance, namely, satisfaction with project success, commercial success, future business opportunities, and satisfaction with relationships with other parties. The majority of these correlations are positive; the exceptions are goal orientation and flexibility, which exhibit negative correlations with most of the project performance indicators. The results reveal that project culture contributes to improved project performance. More recently, Stare [38] investigated the influence of project organizational culture on project performance in Slovenian enterprises. His model of project organizational culture focuses more on the attitudes of top and line management in a wide range of business enterprises (i.e., IT, product development, and civil engineering), and despite the high level of project organizational culture observed, this result was relatively surprising given the generally poor project performance (almost 90 percent of the projects exceeded the planned time and costs). The most influential factors for project performance were the attitude of top management and the presence of clear priorities for projects.
Summarizing the above review, although research regarding the phenomenon of culture and its effects on performance in particular could inform cultural change, such research has thus far been disparate and inadequate. The nature of the implied relationships between project organizational culture and performance remain blurred. An insufficient number of studies have focused on identifying detailed culture dimensions at the project level within the construction industry context and finding empirical evidence for the influence of culture. As a result, the theory of organizational behavior, which examines what people do in an organization and how their behavior affects the organization's performance [39] , has not yet been addressed at the project level. Nevertheless, the questions of what project organizational culture is and the nature of the relationship between culture and performance at the project level clearly remain unanswered in the context of the construction industry and deserve further investigation. Therefore, this study aims to fill this research gap. For this study, the hypothesis is as follows:
Hypothesis 1 (H1). Project organizational culture positively affects construction project performance.
Justification for the Study Design

Project Organizational Culture and Its Identifiers
The construction project organization can be defined as an organization, which can be said to be the pattern of interrelationships, authority and responsibility that is established between the contributors (i.e., client, supervision and contractor) to achieve the construction client's objectives [40] . As such, an adaptation of the existing knowledge of organizational culture is justifiable in defining the project organizational culture.
Although culture has been studied at different levels with regard to national culture, business culture, and organizational culture, which has been studied widely, there is still no agreement on a standard definition of the term. Most of the definitions of organizational culture contain elements regarding basic assumptions [41] , values and norms [42] , beliefs [42] , and mental programs [43, 44] . Moreover, organizational culture is defined as artifacts [45] , manners of behaving [22, 42] , and work practices [45] . The divergence of those definitions was also indicated by Smircich [46] , who noted that the organizational culture concept has indeed been derived from anthropology. Hence, because there is no agreement regarding the meaning of culture in anthropology, it is not surprising that there is also a multiplicity of definitions and applications in the field of organizational studies. Culture manifestations are either largely invisible or very visible to individuals. The intangible aspects comprise values, beliefs and underlying assumptions [41, 47] , whereas the tangible aspects encompass artifacts, creations and behavior norms [41] , which are referred to as "practices" by Hofstede et al. [44] . Taken together, values and practices are considered two sides of culture. According to Hofstede et al. [44] , values are defined as the individual's personal preferences in work and life-related issues, whereas practices are defined as descriptive perceptions by the employee of aspects of the work environment or actual work situation. As such, these descriptions make culture becomes more readily readable.
For years, several studies have analyzed culture based on values and basic assumptions. Although values and basic assumptions are critical aspects of organizational culture, it has been argued that organizations differ more in work practices than in values [44, 45] . Moreover, it has been argued that values can be measured from work practices because significant aspects of values are often apparent from organizational practices [44, 48] . This perspective was also supported by the agreement that the conventional view of culture, which concentrated on notions of shared values and beliefs, was inadequate; instead, organizational culture should be considered from strongly operational perspective "as embodied in the organization's structures, mechanisms and practices" [49] . These operational aspects characterize culture in action and are more credible reflections of the organization's culture than statements of values and beliefs, which may be out of step with culture as implemented [49] . Taken together, these arguments reinforce the notion that consistent and widespread practices are reflections of organizational culture [50] . It is beneficial to approach culture from the perspective of organizational practices because practices are more readily observable and measurable and can thus be compared across organizations and can be directly related to individual and organizational performance [50] . This approach is also consistent with Fellows and Liu [51] , who argued that behavior provides the active and dynamic expressions of culture and therefore provides data through which culture may be studied. From the perspective of work practices, Kostova [52] defines organizational culture as "particular ways of conducting organizational functions that evolved over time.... [These] practices reflect the shared knowledge and competence of the organization". Van den Berg and Wilderom [48] define organizational culture as a shared perception of organizational work practices within organizational units that may differ from others. In the domain of project management, the numerous CSFs that have been explored include factors associated with managerial support, communication, relationships, participant involvement, and decision making [5, 6, 11, 53] , all of which may be considered "cultural" factors that relate to the attitudes and behavior of participants in the project delivery process. Indeed, such factors are also considered determinants of the organizational culture construct in the management and organizational behavior literature [39, 54] . As a result, the current study adopts a work practice-based approach to define project organizational culture in the following manner, based on the definitions offered by Kostova [52] and van den Berg and Wilderom [48] : the set of behaviors or attitudes observed in perceptions of practices shared by project participants in particular ways that help explain or resolve the problems encountered during the course of a project. From this perspective of cultural identification, project participants' behavior is the key factor in determining culture within project organizations. The culture differences are believed to generate differences in participant behavior, potentially resulting misunderstandings between individual involved, which can in turn create conflict and dissatisfaction among participants of a construction project. Measuring cultural artifacts is thus expected to involve examining the level of project participants' behavior.
Dimensions are widely used in describing organizational culture because of their flexibility to reflect the value being assessed [31] . To identify each project's organizational culture, it was therefore necessary to examine the sources of those dimensions. Cultural dimensions are rooted in fundamental problems that a group of people must address or for which they must find solutions [41, 47] . Pinto [55] reveals four ways that organizational culture can affect project management. First, it affects how departments are expected to interact and support each other in the pursuit of project goals. Second, the culture influences the level of employee commitment to project goals in the context of balancing them with other potentially competing goals. Third, the organizational culture influences project planning processes such as the way that work is estimated or resources are assigned to projects. Finally, the culture affects how managers evaluate the performance of project teams and how they view project outcomes. Thus, when examining the dimensions of construction project organizational culture, one could argue that a useful source of information is the fundamental practices experienced by project participants during project delivery.
Subsequently, models for organizational culture were reviewed for the compilation of a list of cultural artifacts. From the perspective of the definition of project organizational culture, it is proposed that project organizational culture can be identified by adapting these artifacts to relevant participants' behaviors during the course of a project. Although there are commonly diverse project stakeholders (i.e., owners, users, clients, designer consultants, supervisors, and contractors), the targeted cultural artifacts are developed through continuous collaboration among key members (i.e., clients, supervisors and contractors). In this study, those three key project participants of a project organization are thus highlighted as actors involved in transforming culture at the project level. Table 1 presents a long list of 29 cultural artifacts summarized from various perspectives adopted by different researchers. 
Project Performance Measurement
At present in the construction industry, systematic methods of performance measurement have influenced many construction firms, government sectors, public and private clients and other project stakeholders. Performance measurement refers to the regular collection and reporting of information about the inputs, efficiency and effectiveness of construction projects. Two models developed to measure construction project performance are the Integrated Performance Index [75] and Key Performance Indicators [71] . The Integrated Performance Index was developed by Pillai et al. [75] to measure the performance of R&D projects, while Key Performance Indicators (KPIs) are the UK construction industry's response to Egan's report [71] and measure project performance based on 10 identified parameters. These parameters consist of seven project performance indicators (construction cost, construction time, cost predictability (design and construction), time predictability (design and construction), defects, client satisfaction with the product and client satisfaction with the service) and three company performance indicators (safety, profitability and productivity). The use of such indicators to evaluate organizational performance is very common [31] . Many industries employ industry-specific KPI systems to measure process performance that is critical to the success of an organization. Notwithstanding their popularity, KPIs seem to be more appropriate for assessing performance at the project level [76] . As a result, in this study, the KPIs are adapted with needing to consider the accessibility of data collection because of the multifaceted project's outcome [24, 77, 78] . This method of determining performance indicators is considered a reasonable approach to assess the performance quality and success of a project [79, 80] .
Among the performance measures that indicate the success of a project, cost, time and quality are generally considered to be the most vital performance indicators for construction projects [12, 13, 28, 81, 82] . Several researchers have suggested that safety should be added to the list of construction project performance indicators [12, [83] [84] [85] . Furthermore, performance should not only be singularly assessed by the achievement of measurable benefits but also assessed by considering the effectiveness of contractors in sustaining performance improvements, such as their profitability [24, 86] , productivity of labor [4, 87] , and learning from experience [88] . These performance indicators are used to measure project performance, and the most important indicators are viewed as the KPIs of construction projects. The performance measurement indexes adopted in this study are described in Table 2 . 
Research Methods
Sampling and Data Collection
Case-specific data collection was conducted from practitioners who were involved with construction projects in Vietnam and serve in the role of project manager for clients and contractors. This approach was adopted because the two key project participants in the course of a construction project are considered the seller (contractor) and the buyer (client), who is involved directly or indirectly (through representatives such as designer consultants and supervisors) in the production process of the seller. Clients and contractors with positions of project leaders, managing directors, and senior engineers were approached after consultation for a pilot study to determine that they had sufficient information to complete the required questionnaire items. A total of 416 participants were randomly selected to answer questionnaires. The face-to-face interviews and email were the main tools used in collecting information for the study. Follow-up telephone calls were also supported tool to remind and urge the participants to reply to the questionnaires. Participants were asked to respond to the survey questions based on the most recently completed project in which they were involved. A total of 265 answers were received, and 199 responses qualified for investigation, which represents an effective rate of 47.8%.
Amongst the 199 valid samples, 84.9% of respondents were contractors and 15.1% remaining were clients. Regarding respondents' background, 79.5% of the respondents were project managers and 20.5% were project engineers (i.e., with responsibilities as project managers). Furthermore, 79% of the respondents had more than five years of experience in project management. Regarding the types of projects, 55.5% of the projects were infrastructure systems (roads, bridges, and water systems), 39.5% of the projects were buildings (apartments, commercial, and offices), and 5% of the projects were industrial and factory facilities. Regarding the scale of projects, 25.6% of the projects were big investment (national level), 59 .2% of projects were medium investment (the budget > 15 billionVND) and 15.2% were small scale. Among those projects surveyed, 54% were funded by Vietnamese government, 24.3% were invested by private sectors and 21.7% were financed by foreign countries.
Measures
The questionnaire items were divided into three sections. In the first section, respondents were asked to provide their demographic characteristics and a description of the features of their projects.
The remaining sections aimed to collect the data required for the variables in the research model, including cultural artifacts and project performance indicators. The survey required each respondent to assess his or her experience in a recently completed construction project using a five-point Likert scale that ranged from one (strongly disagree/not at all satisfied) to five (strongly agree/extremely satisfied). The questionnaire was first prepared in English and then translated into Vietnamese, which necessitated certain changes to the survey due to the classical and modern forms of the Vietnamese language. In particular, it was difficult to translate project management phrases from English to Vietnamese (e.g., "performance" and "project organizational culture"). Moreover, any changes to the survey had to be correctly translated before its official distribution to respondents. The questions were then modified to generate the most precise answers.
Principal component factor analysis (PCFA) was carried out to examine the factor structure of the cultural artifacts. PCFA is an effective tool for demonstrating convergent and discriminant validity and for reducing the number of variables to be considered in subsequent analyses [95] . Additionally, verification for the reliability of the factorized artifacts was undertaken by using Cronbach's alpha [96] . The range of alpha value is from 0 to 1; the higher the alpha value is, the more reliable the groupings of artifacts are. A Cronbach's alpha value that is higher than 0.7 is considered as "good" and/or "acceptable" in reliability testing [96, 97] .
The stepwise method is frequently used to decide which independent variables should be used in a regression model and how such variables should be incorporated into the model. Although the main value of stepwise selection is that it can be used to select a subset of explanatory variables based on statistical criteria, several recent studies have emphasized the limitations of stepwise selection, including the lack of stability of the set of selected variables and the bias in parameter estimates [98] . This method also subsequently ignores both the variables that are not selected and the uncertainty caused by the variable selection procedure [99, 100] . Bayesian model averaging (BMA) is thus applied in this study. The BMA approach selects a number of possible models and uses the posterior probabilities of these models to perform all inferences and predictions. The frequency of selection of BMA is greater than that of stepwise selection. In many cases, BMA also provides smaller standard deviations for parameter estimates [98] . The BMA method selects the correct model and outperforms the stepwise approach in predicting events of interest [99, 100] .
Results and Discussions
Factors in Project Organizational Culture (Project Culture)
PCFA was employed to identify a smaller factor (i.e., called "principal components", from the set of 29 cultural artifacts, which principally reduce the number of variable factors and avoid multicollinearity. The eigenvalue, which is commonly used to establish a cutoff, is most reliable when the number of artifacts is between 20 and 50 [95] . Because the number of artifacts in this study is 29, the use of the eigenvalue criterion was appropriate. Factors with eigenvalues greater than or equal to 1 were considered significant.
The results of the PCFA (Table 3 ) using the Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy and Bartlett's test show that the data are suitable for factor analysis. The KMO value is 0.924, which is above the suggested threshold of 0.6 [31] . The low significance of Bartlett's test also satisfies the requirements [95] . Factor loadings with the threshold of above 0.4 were considered [12, 101] . The final factor loading matrices show that the five culture components that were initially extracted account for 62.488% of the total variance in the 29 cultural artifacts, which indicates that those extracted artifacts can help to explain project organizational culture [96] . The range of Cronbach's alpha values varies from 0.658 to 0.900, which is considered acceptable internal consistency reliability of all extracted factors [12] . Eleven artifacts were extracted as significant in cultural factor 1: (i) objective clarifying; (ii) the roles and obligations of the contractor; (iii) the roles and obligations of the client; (iv) shared understanding; (v) information exchanging; (vi) encouraging of project manager; (vii) mutual reliance; (viii) the value of people's contributions; (ix) available opportunities; (x) supervisor commitment; and (xi) leaders' leadership. Considering the artifact descriptions provided in Table 3 , artifacts (i-iii) can be used to assess the effectiveness of goal clarifying in the course of project. The remaining items in cultural factor 1 can be used to evaluate the degree that people are reliable to achieve project goals. This culture factor is called goal alignment and reliance.
Cultural factor 2 comprises nine items: (i) project benefits commitment; (ii) effective working interactions; (iii) openness and mutual respect; (iv) exchanges of ideas and support; (v) assigning blame and accountability; (vi) recognition of achievements; (vii) client commitment to agreements; (viii) guidance of leaders; and (ix) involvement in decision processing. The concepts of artifacts extracted in factor 2 contribute to generate the cooperation of working environment. Thus, cultural factor 2 is called cooperative orientation.
Three items are loaded significantly in cultural factor 3: (i) contractor commitment to quality; (ii) contractor commitment to schedule; and (iii) contractor commitment to budget. These artifacts associate with the degree that contractor is committed to project outcomes. Thus, this cultural factor is labeled contractor commitment.
Cultural factor 4 is called worker orientation and comprises three artifacts relate to the extent to which the workforce is concerned: (i) training sessions; (ii) respect for workers; and (iii) concern for workers.
The taxonomy of factor 5 comprises three items: (i) empowering assignments; (ii) encouragement of decision-making; and (iii) direction of leaders. This cultural factor is called empowerment orientation because the extracted items relate to the level at which empowered individuals are involved in making decisions regarding the achievement of the project goals.
In summary, the following five factors of project organizational culture for the construction industry are identified from the principal component factor analysis: (i) goal alignment and reliance; (ii) cooperative orientation; (iii) contractor commitment; (iv) worker orientation; and (v) empowerment orientation, which are expected to form a construction project organizational culture framework in the industry.
To rank these culture dimensions, factor scores were calculated based on the average mean scores of each factor's artifacts. The project organizational culture factors were then ranked in descending order based on their scores, as shown in Table 4 . The significance scores of these five factors can be roughly divided into three groups: the top two (above 3.50), the next two (between 3.30 and 3.40) and the last one (just above 3.00). Based on a scale of five, these scores indicate that the factors are above-average identifiers of project organizational culture in the construction industry.
The first group, "goal alignment and reliance", was ranked highest. This finding is consistent with that of Cheung et al. [102] , who find that "goal setting and accomplishment" has the highest score among organizational culture dimensions in the construction industry. This finding clearly supports the notion that a project organization is identified by its culture, which in turn is determined by the goals that are set, manifested by the approach taken and crystallized by the actions implemented by the organization. In other words, clear goals instruct the formulation of strategies and an action plan. Unless these goals are changed, the actions that may be taken by the organization to achieve its goals are believed to be consistent and predictable. In addition, the development of trust and mutual understanding engender harmony among participants, which reduces risk for all involved parties and builds relationships that establish a rapport among participants before the project implementation phase [18] . The second-highest ranked factor is "contractor commitment". The relatively high ranking of this project organizational culture factor aptly reflects the emphasis placed on contractor commitment in construction project organizations.
The second group comprises two factors with similar organizational culture factor scores: cooperative orientation and empowerment orientation. Due to the fragmented nature of the construction industry, a highly cooperative orientation characterized by the free exchange of ideas, coordination, and the sharing of accountability among construction project members is often a prerequisite for project success. By cooperating, project participants aim to reduce overall project costs, share project risks and rewards, and increase mutual profits [103, 104] . Furthermore, by empowering employees to speak up and be heard, organizations are "using their greatest asset to its highest potential and, in return, are becoming more competitive in the emerging global economy [105] ." In organizations without employee empowerment cultures, it may be inappropriate for employees to offer feedback or suggestions to management, despite the fact that such feedback improves performance.
The lowest-ranked factor is "worker orientation", which has a neutral score. This finding is not surprising and in fact reinforces Egan's [71] argument that the construction industry continues to fail to recognize that its workforce is its greatest asset, and hence there is a need to invest in training and development, health and safety, decent site conditions, and fair wages. This failure also encompasses a lack of concern for the environment and sustainability issues because these factors also relate to a concern for people, albeit people in society in general. It is not surprising that the construction industry has one of the worst industry records for health and safety and a poor record for recruitment and retention [106, 107] .
Analysis of Variance (ANOVA)
The contracting organizations in a construction project have different backgrounds and business objectives; thus, the representativeness of the identified project organizational culture factors may vary across contracting organizations. In this regard, analysis of variance (ANOVA) was conducted to determine whether there is a significant difference in the perceived significance of the identified project organizational culture factors between the two groups of respondents: clients and contractors. The results are summarized in Table 5 . The significance scores of the five project organizational culture factors are all greater than 3.0 on a 5-point Likert scale. This finding indicates that the two groups of respondents regard all of these factors as appropriate for identifying project organizational culture in construction. Furthermore, as indicated in Table 5 , at a 99% confidence level (i.e., at the p < 0.01 level), the group differences in mean scores for the five project organizational culture factors are not significant. The ANOVA results of this study indicate that, despite their association with different types of organizations, there is no evidence to suggest that the two types of respondents have different views regarding project organizational culture in the construction industry.
There is a general belief that, due to differences in business objectives, leadership styles, life cycles, and work patterns, the contracting organizations in construction may develop different cultures [33, 102] . However, the ANOVA results do not reveal a significant difference between clients and contractors in terms of project organizational culture in the construction industry, as shown in Table 5 . As such, both groups of respondents agreed that the five factors identified by the PCFA are valid measures of project organizational culture in the construction industry. The acceptance of these factors by the two groups of construction professionals suggests that the proposed framework can be used as a foundation for project organizational culture features in future investigations. 
The Impact of Project Organizational Culture on Project Performance
Multiple regression analyses were performed to test whether the cultural factors predicted project outcomes. The variables encompassed by the five dimensions of culture were included as predictors. The independent variables were the four performance indices mentioned above (Table 1) : (i) participant satisfaction, which is extracted as a significant factor by PCFA based on the five sub-measurements (i.e., client satisfaction with quality, time, cost, safety issues and contractor satisfaction with profitability), and is also supported by the literature in the construction management domain [19, 108, 109] ; (ii) labor productivity; (iii) lessons learned; and (iv) overall performance. The BMA method for variable selection was used and outputs (Table 6 ) were obtained. The results recommended the best models for the selected predictors. Here, the Bayesian information criteria (BIC) and the post-probability (post prob) methods have the highest absolute value and highest value, respectively. Table 6 shows that goal alignment and reliance (C1), contractor commitment (C2), and worker orientation (C5) are conducive to achieving better overall performance and participant satisfaction. The recommended models explain 64.3% and 58.7% of the variation in overall performance and participant satisfaction, respectively (p < 0.000). Labor productivity is influenced by contractor commitment (C2) and cooperative orientation (C3), which collectively explain 28.1% of the variation in labor productivity (p < 0.000). In addition, goal alignment and reliance (C1) and contractor commitment (C2) have a positive effect on learning performance, accounting for 37.7% of its variation (p < 0.000). The ANOVA, which tests whether a model is a useful predictor of project performance, provides significant results (p < 0.000), indicating that the recommended models significantly improve the prediction of project performance. In addition, the variance inflation factor (VIF) analysis is well below 10 (all VIFs were below 1.80), which indicates no multicollinearity within the data [101] .
To assess the relative importance of regressors in the linear models, the quantification of the contribution of individual regressors to a multiple regression model is indicated. Each regressor's contribution is the R 2 from the univariate regression, and all univariate R 2 values add up to the total model R 2 [110] . The functionality of the R package ("relaimpo") has been employed to assess the relative importance of linear models by offering a metric of LMG (R-squared partitioned by averaging over orders, as in Lindemann, Merenda and Gold) [110] . The results are presented in Table 7 . The findings note that the three predictors (i.e., goal alignment and reliance (C1), contractor commitment (C2), and worker orientation (C5)) positively associate with both the project performance of participant satisfaction and overall outcome, which may specify that the higher the level of these predictors of projects, the higher the level of participant satisfaction and overall performance is. These findings do not support those of Zuo et al. [37] , who find that a cooperative culture correlates with overall project performance. It may be that a cooperative culture is an efficient dynamic for the partnership approach, which is the focus in their study. However, taking the content of related factors into consideration, these correspondences are clarified. In the fulfillment of participant satisfaction as well as the overall outcome with the primary project objectives (i.e., satisfaction with quality, cost, time, safety, and profit), the commitment of the project members, their objective understanding, the clarification of roles and responsibilities, the mutual trust of participants, and worker orientation are essential areas. Similarly, Leung et al. [109] note that behavioral management issues, such as commitment, participation and goal commitment, can be significantly positively associated with participant satisfaction. In addition, a clear objective, the concept and feasibility of an event, the management of human resources, problem solving, the handling of relationships and good communication with stakeholders have been identified as key factors of the success of organizational event projects [12] . These primary project performance criteria can only be accomplished through a process of clear and objective sharing of roles and responsibilities, strong commitment, and employee orientation, by which project members know when and what they have to do and who can support their work because they are fully committed to the joint efforts. As such, a project team can acquire the knowledge necessary to perform an activity or solve a problem, which is crucial to the success of future projects [78] .
The result also clarified that the culture of cooperative orientation can assist in enhancing labor productivity. This revelation is expected in the field of human resource management, where a cooperation environment is expected to create effective working relationships, openness and mutual respect, and exchanges of ideas and support, which are the main factors that positively influence workforce performance. In addition, the study findings were unconnected with the variables included in the cultural factor of empowerment orientation (C4). In general, the redundancy of empowerment orientation is somewhat surprising because this orientation promotes leadership culture [111] , which is recognized in the project management literature [68, 112] . This redundancy may be explained by the fact that an empowerment culture is inefficient when applied in a price-based (i.e., low-bid or traditional procurement) environment with a client who assumes a great deal of power in managing the project [2] .
Moreover, the analysis in Table 7 indicates that the culture factor of contractor commitment (C2) plays the most significant effect on most project outcomes. The significant role of the contractor is consistent with the suggestion that the contractor has a significant influence on performance outcomes [11, 19] . This revelation could also explain the significant impact of the contractor on the success of projects in the traditional procurement approach known as the low-bid system. This system is plagued by major issues, including project delays, budget overruns, poor customer satisfaction [3] , poor productivity [71, 113] , poor safety and insufficient quality [91] , and low contractor profit margins [2, 114] . The present study indicates that participants' commitment to the course of a project could be the key factor in project success in the traditional procurement environment. To our knowledge, this is the first study to investigate the influence of project organizational culture on project outcomes in a context dominated by traditional procurement-driven projects.
In summary, the five-factor framework is more akin to Denison's model [56] , which has been widely utilized for its explanatory value with respect to business organizations. Denison [56] states that an effective organization should include the four organizational culture traits of involvement, consistency, adaptability and mission; these traits are believed to influence the performance of business organizations. These concepts can be related to the findings of this study as follows.
Firstly, project organizational culture with the dimension of goal alignment (C1) can be associated with mission, vision and strategy and can provide everyone with a clear direction for their work during the course of a project. The dimension of cooperative orientation (C3) is amplified by a coordination and integration culture within which different functions and units of a project's organization can and do work together well; moreover, project members should understand the mutual impacts of the ways that they work and ensure that work is coordinated and integrated to serve the project organization as a whole and achieve common goals. This approach helps to engender internal consistency. Denison [56] argues that organizations with clear missions that emphasize internal consistency are stable.
In addition, the dimension of contractor commitment (C2) reflects a customer-focused culture within which it is believed that the contractor recognizes the need to react to and serve the client and continually seeks to meet the client's future needs and improve ways to satisfy client expectations. This culture orientation contributes to enabling the project organization to perceive and respond to the environment and the customer (i.e., the client) in a manner that allows the project organization to adapt appropriately.
Moreover, the dimension of empowerment (C4) culture provides opportunities to individuals to be authorized, initiative, and capable in organizing and administrating their own working responsibilities. Furthermore, individuals attain greater clarity regarding areas in which they have decision-making power, input, or no responsibilities. This phenomenon creates a sense of ownership and responsibility toward the project organization. While an emphasis on worker orientation (C5) reflects the culture of capability development within which the project organization is thought to continually invest in the development of employee skills to remain competitive and meet on-going business needs. Empowerment and capability development in combination with team orientation have been argued to foster high involvement among project members [56] .
To this end, the five-factor project organizational culture framework presented in this study may be regarded as more practice-specific than frameworks that have previously been reported in construction-related studies in terms of application. This prior gap in the literature presents a major management challenge for project participants.
Contribution of This Research
This investigation is the first study to provide insight into the definition and identification of organizational culture at the project level from a work practice-based perspective that reflects the shared knowledge and competence of a project organization during the course of a project. In addition, this study provides empirical evidence of significant associations between project organizational culture and construction project performance that may be indicative of a causal effect of culture. It contributes to validating a theory of organizational behavior by suggesting that people's behaviors affect organizational performance, an effect that has not been explored at the project level in prior literature.
These findings contribute to understanding project organizational culture and its impacts and can therefore help practitioners in the construction industry by providing guidance regarding how to identify key factors that affect construction project success and thereby ensure the appropriate allocation of limited resources. It would be illogical to devote resources to cultural change initiatives without any evidence of these initiatives' usefulness for improving project performance.
Research Limitations and Future Research
This study suffers from several limitations. First, the size of the sample was relatively small, which may affect the significance level of the moderating effect. Increasing the sample size may yield new revelations. Second, there was a lack of diversity among the respondents, who were overwhelmingly contractors (85%). This lack of stakeholder diversity may limit the perspective(s) offered by this particular study.
Conclusions
This study was carried out to better define project organizational culture and to detect a cultural framework, which was based upon the work practice approach that is characterized by the practices experienced during the course of a project. In this respect, artifacts of project organizational culture were first identified by adapting multiple models of organizational culture. Measurements of the experiences of construction practitioners in Vietnam were used in PCFA to categorize these artifacts into five organizational culture factors. The relative importance of these factors was evaluated based on their significance scores. This study identified no significant difference in the rankings provided by contracting organizations. In this regard, the proposed framework can be used as a foundation for utilizing project organizational culture features to explain variability in project performance. The two project organizational culture factors of "goal alignment and reliance" and "contractor commitment" highlight the result-focused and temporary characteristics of construction businesses. Moreover, the factor of "cooperative orientation" is needed to characterize the fragmentation and diverse participant involvement in construction project delivery. The factors of "empowerment orientation" and "worker orientation" reflect the fact that greater involvement among project members is associated with a greater sense of ownership and responsibility, leading to greater commitment to the project organization and an increased capacity for autonomy in the achievement of project goals. These cultures should be aware of project stakeholders in order to adhere to the proper structural design and management of project organizations.
Analyses of associations between those cultural factors and diverse project performance were then conducted, which shows that those cultural factors can predict different aspects of project performance (i.e., the developed models shown in Table 6 ). Four robust models were developed. The findings show that goal alignment and reliance, contractor commitment, and worker orientation contribute to better overall performance and participant satisfaction. Labor productivity can be predicted using only two cultural dimensions: contractor commitment and cooperative orientation. Goal alignment and trust and contractor commitment are more useful in predicting learning performance. The study verifies that the culture of contractor commitment plays the significant part of project outcomes. These findings on culture impacts imply that culture change must be prioritized on the list of effective tools to contribute to the sustainability and success of construction projects. This finding suggests that greater effort is needed to make cultural aspects part of the project procurement system.
Finally, further research is recommended to assess the motivations for cultural change in the construction industry. Such research will help governments to develop and implement a new scheme of project procurement system that is sustainable and innovative.
